Smart Peptide-Based Supramolecular Photodynamic Metallo-Nanodrugs Designed by Multicomponent Coordination Self-Assembly.
Supramolecular photosensitizer nanodrugs that combine the flexibility of supramolecular self-assembly and the advantage of spatiotemporal, controlled drug delivery are promising for dedicated, precise, noninvasive tumor therapy. However, integrating robust blood circulation and targeted burst release in a single photosensitizer nanodrug platform that can simultaneously improve the therapeutic performance and reduce side effects is challenging. Herein, we demonstrate a multicomponent coordination self-assembly strategy that is versatile and potent for the development of photodynamic nanodrugs. Inspired by the multicomponent self-organization of polypeptides, pigments, and metal ions in metalloproteins, smart metallo-nanodrugs are constructed based on the combination and cooperation of multiple coordination, hydrophobic, and electrostatic noncovalent interactions among short peptides, photosensitizers, and metal ions. The resulting metallo-nanodrugs have uniform sizes, well-defined nanosphere structures, and high loading capacities. Most importantly, multicomponent assembled nanodrugs have robust colloidal stability and ultrasensitive responses to pH and redox stimuli. These properties prolong blood circulation, increase tumor accumulation, and enhance the photodynamic tumor therapeutic efficacy. This study offers a new strategy to harness robust, smart metallo-nanodrugs with integrated flexibility and multifunction to enhance tumor-specific delivery and therapeutic effects, highlighting opportunities to develop next-generation, smart photosensitizing nanomedicines.